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1. £ef/H-3Aii/H(s=e)_i- 
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^-B: PLCCPlanar Lightwave Circuit)^ ^ JL^-(Coupl ing 

efficiency)^ % (Waveguide Phot odetec tor HI 3rtr ^H^r. 5.= ^ 

^ H711- f7}Al 7lJl #^-fM4 PLC^ £2fSS^-Ei £ W>ol-Sol5=^- ^71 ^sfl ^ ^- 

^(Absorbing layer i2<H(Core)5. <=>] -g-^j-i , 4H^4 ^>?r #^^r# 7Mlfe ^£^11- 
m^^SLS. ol-g-^-o.^^] «ol a aL7l# 7>7U JES^ ^ $X°] ^ PLC 4^1 

^ Jl^o] -f^S}j7, Str, A>ol^ ^>ol7> ^o}7) ^ A>o}o) 

^ ^^sjfe- 7flsl^^ HBfl^g (trapping)^ ^^l^cf. 

[tfli3E] 

£ 3 

MS! oil 

# ^#7l, ^-fr, PLC, 
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% ^#7l {Waveguide photodetector} 

£ 1 ^ 51 2^r #Bfl2] 3E.3*S«8 # ^#7l# ^T5}7l ^tt #^5L. 
£ 3^r £ #^<>11 ^ ^#7l# ^^*V7l W ^51. 

JE 4^ £ 3^ y-^ h]o] 

1, 14, 40: 2, 3: SCH# 

4, 5: #2fl£L# 12: 
16: 7l^r 18, 36: ^ 
24: 34: 
35: 41: 

42: p-#5fl£Lf^ 43: n-#Hfl = # 
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<n> a. i^-^^. 3g- ^#7l (Waveguide Photodetector H ^ ^l*>7fl^- 3M3-fi- 

PLC(Planar Lightwave Circuit)^ J-§:(Coupl ing ef f iciencyH -f , 

<12> uflyflS <5>>r ^7l^ AlJlS. £«-*Hr # ^#7]^ Cfl 7 fl «V£*llS *fl^5]^ , 

-g-S.<*H 4^ ^ #JE*fl ^~§-^. a>£^S # ^#71^ ti>£^ 

^} ^7>( e lectron)^ ^(hole)# f^l^H, ;^}sq- ^^-o] z^-z^^ ^ 

<13> <^1# lrO| ( pin cfol^.c ^- zj#7Hl ^(reverse bias)^- ^H}-^ ^7>^r 

^is>7> z^-z]-^ ^i^S. °l^*Hfr *}Zt ^r, ^^(transit time)Sf PIN tf°l^:E.£] ^2)]^ 

<w> ^ti}^ o.^ £4S1 # ^#71^ PLC^ % r£*}sq-<3] A>-g-^nf. £ 

z\-^*§ % ^#7]^ ^av^^l SE^aK Surface illumination) # zj#7lticf jz^ ( jULfs. 
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7>^s>cf. o]s.]^ ^ cfl^-oil ^Tgo^xside illumination) S^r^ # ^#7l7> ^ 
o] 7fl^s)31 Sir)-. 

<15> o}^ ^"^#71^ JL#^- ^711 *}7l ^ o. ^ pLC^ ^ ^ 

3f°l^r ^iL<5}tf. PLC^^-Ei M-^fe 7 lOjczm^ 33 

<16> ZLSflA^| H7l7> Jl#^.9.S. £2l-Al7l7l ^ £ 14 ^ Cf^S.^ # 

^#717} ^l^sl^rf [»A high efficiency 50GHz InGaAs multimode waveguide photodetector" , 
IEEE J. of Quantum Electronics, vol. 28, No. 12, pp . 2728-2735 , 1992 %3i] . 

<i7> 5. l£r #5fl-^#(5) ^Hl SCHCSeparate Confinement Heterostructure)^(3) , l^rfKl), 

SCH^(2) * #2fl^-#(4)^r ^^1^1 ^ #HflJEl§K4), SCH^(2), ^#(1), SCH#(3) ^ #efl 
^-#(5)^ ^ ^^tf ^^^1 , °^f€ InGaAsS °] ^^(1H1 D J ^ 

(confine)3*l ^#(1) p-InGaAsPS. ol^-^^l SCH#(2)sf n -InGaAsPS. ^l^-^^I 

SCH^(3)^l£ ^ €■ 5.1= 3.71^ SsM?]^ ^#lJ- ^ 

<i8> neii4 oje^i ^21 x) 7 jo) ^^} 7 ] nfl^-ofl *fl*H^ 

^-S^l SM. ^^JlS. ^^7}- PLCSf ^St!" ^ 5U^r # ^#7l# ^fl^B^ 

£ 121 ^Sofl^ 5//m o]>a- ^7)1^ ^o. ai^o> sEth InGaAs ^#(1)^ ^*)l7V 

3 9?^ ^ ^^-o] InGaAs *^(1H1 ^^th ^ sj-^^ go] #o]^ig 

^7>S!f ^oj ^J£]<H # ^#7lofl ^17>S)^- ^A]7l^ JL^7> ^Jfc 

^^£7> ^-dt^Cf. ^, ^ ^HN^ ^-o] ^-^^£7} 7^>^Cf. 
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<19> ZL2JH £ 2°\] 51^ W}<4 ^-Ol ^ sj-^o] Oje^A^ JL^SLS. &^*t ^ 5atT 514 

^ ^%y]7\ A^tlA [ ^6,278,820 BIS 

<20> 71^(16) ^0^^(12)01 ^^^j7 ; 510^(12) ^-ofl 51HB(Doped) n+# 

(34), 51^ ^^(24), *^~( 14 ) ^ p+#(35)°l ^s^c-fl, P+#(35), 

^r#(14), ^£^(24) ^ n +#(34)^ ^ ^fl^r ^(rib) ^^S. mi^Q ^°H, stf&l 
^€ ^#(14) #°fl ^-^(18 ^ 36) °1 AA 

<2l> 5L 2^ f^l^r # 514^ S^#(12)o] *^f,(i4)o] ^w.o]l S<H 



XL" 



4^ l^^KE ^rf^MHH ^_7\9\ Tg^-o) ^r^slss. S 51 1^ ^ 

^ flfe fe^ ^^Ai^ 4-51 x^>7]- ^1^1^. 
<22> *V^ ; e 5151 3.7} 2] 5.3\-*)7)7) ^ £4^1 EL?]} o) ^C-fl , £ 1 

AlzVnVo_ S£ 3. £J = 3 7l^ Sl^A]^ ^ oicf. zieiM- 51 23] ^^#(14), 

#(24) ^o] ^ 5H4-S <*^-g- S^*(i2)2f *W §>M-^ 514-S.* ^^*>5LS. 514 5151 

°] ^ai^oI 5i<H#( 12)^1 f^=H SL*\ &3L H rr|-^ PL C^ ^3^- 

f^^h§- ^7l7> <H3-f^, PLC^ o^^t}.. 

[^ol oj^-ji^ <5}^ 7)^ -bMII 
<23> 4^ ^ ^ o. g^o. iao]^ oj-g-^Jl, ^#azf ^-A>*1 i^^-g: ti>51^1- 

#efl51#o.^. ol^-^-o.^ AV 7 ]^ sfl^*}- ^ 01 ^ 51^^ % ^#711- *H^>^ Z\] 

^ -^r^M 5a4. 
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*}- 0 H ^71 l^fii^ 31 ^-71 ^ #2fl = f^Cf 47]L} ^ ^JEL^ 

A o V 7l -B-A>*VJ1 #7} ^J=L #Efl = ^^.Cf H7]l4 ^ 3£#*> 

<25> ^-71 E^r ^ ^l7l7> g£ ^5L1- 7>^£^- 0.2^ ^ £} 

<26> Aj- 7 ] 7_>^#^ Aj- 7 ] ^ ^Efl^^ ol^^oj, ^71 

s$7) ^ #7} i^Ht^ «flJEi^ d^Rr 531- ^JlS *VCK 

<27> ^eflo] ^- ^#7l^ 4£fl ^Z^SLsL <el*> ^14^ fe£r B^HH ^ ^ £ 

*1*h PLC^f O^-g- -^-g- 7 }7]J1 ojcf. ^ o. ole ^ ^ 

<28> ol^> ( ^J=L£ £ W>^«: ^*H1« Aj-x-fl^ ^^§>7l5. 

<29> £ 3^8r ^ ^Hjofl rcf^ # ^#7l^ ^I^tf. 

<30> 71^(44) n-#efl = #(43), i^§5]^l ^ 7J3^(spacer)(41), 1^^(40) ^ p-# 

2fl^(42)^r ^*}JL, ^ -^£3 p-#efl = ^(42), ^#(40) ^ #3#(41)^ 
1- ^zT-ttnK ol nfl u]^ f^^T°l ^#(40)^ ^ 
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<3i> <$7) ?J3#(41)sl «2=^(bandgap)£r a o v 7 ] *^* (40 )^ «fl^7^^cf 3.JL n-l-eflS.^ 

(43)^ «fl = 7jiLi} ^t^M- ^-711 <5>t*L #^1-^ ^#(40) a] 7>^-Jl n-#2flS.#(43) 

£-5L» 7M£S §>7fl p-#2fl^#(42)4^ *>°l7> 0.2^.cf ^ 

#7l #3#(41)£- n-#2fl = #(43)3}- ^ 1-^^ ^ ^4. 

#3^(41)2] «H^^* ^^(40)^1 «H£L^iLc} El A ^ ^^(40)^1 ^^o) 7} 
3#(41)^ -^^^cf ^ *^( 40 )o] % £412) o.^ tsj-Tfi ^t}. 

(41)^ wH^oj 3.^ ^^#(41)4- ^#(40)^ 3^¥"M*1 conduction band 
discontinuity^}- valence band discont inuity7> t^^^t-l] , °l&|^r discontinuity^- ^.7.}9\- 
x^o] yj-yj- n -#5fl^(43)^ p-#sfl^(42) ^£.3, o]^t}^ ^-§- #Sfl*M # %%7]2\ 

-g-S]^ 1-3//m> 155jMn rfl^ofl^ ^^-*>^ # ^#7l^ cfl 7 fl InGaAs^ 

3. *§^s\JL, ?i^#^r InGaAsP InP#-°5. ^^^tf. oje^tlr MJfl^lMfe 

valence band discontinuity7> conduction band discont inuityi^ 3.7]) ^r^t!: 1 ^. ^ 
7>7> conduction band discont inui tyir ^lM-fe 31 valence band discont inui ty-j§ *1M- 

^ ^iL^ ig « o v^ # ^7}^ -8-^^ ^(effective mass)<>] -8-31^^4 

*M nfl^-ofl band discontinuity!- ^ ^"4^ *t aj-eM °] 

^tb °l-fi-3. ?l^#(41)-8: ^#(40)4 n -#efl = (43) a}oH) ^^^>ji, #3 #(41) 4 
(40)21 «Hi=^ °]-8-*H f^tt S^W. 
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<33> ^tb, 3.o\%- ^ihS: ^ 3^(40)-fr 4|» §<H , 0.2^ & 

Tfl ^#(40)-!: SMI ^^o} ^4 Afl^l fit ^711 «Hr « 0 >^ 31 °1 *) 

= ^ 2.= 3.7] ^^-7l( S pot size converter) ^14 A r-g-4^ y o v ^-5-S., °l&|tr 

^-n-M- PLC4 a] H7H ^-Tfl # ^#7l# ^Tfl^- ^ &<H ^-n-M- PLC44 Jl#3<?1 ^1^ 
€■ *r $14. 

<34> #714 ^-o] *-^(40)^ §£?1) ^*}^ <^4€ *lo] ^ ^fnj ^^#(40)^1 ^JI 

Hi*] ^ *^ 7 > ^^§1 ZL^Jl lH\+4. ^ <S^<*fl ^ 4*8=4 

344 tW^-S. % 3#4°H o]7}^^ ^71 ^-o] #£_S\o] ^.^^7} *1*}44 

4. zieiM- ^^(40)# gj=7fl ^*}°t # ^#71^ ^3flAl^i 7 > ^ 7 >4*r3|, o] 
» iL4*>7l 4*fl *^~( 40 )4 *}Jfofl 51^44 ^ #3#(41)-8- ^tr4. ^r, 
p-#Efl = #(42)4 n-#efl^#(43) 5^5^ ^o. ^ ^^.a} ^7>4^-°3-4 

^2flAlBii7> #^4<H ^-2)-^^ ^7>1- on- + oic>. °1 «fl ^ H5fl^§(hole trapping) 
o] ^71 4*fl #3#(41)* p-#Hfl = #(42)^<^l 3^*r4 $fe4. 

[^4 14) 

<35> 44 £<>1 £ ^ S^S. ol-g-e>Jl ^#4 -^A>^- ^^-g- 

Sh£*fl« #efl«o.S %o] =l 3.7]^ 7\*]5L JE4€ ^ ^4 

tt S&fe PLC44 ^ JL^-ol -f^^fl^lJI, ^o] £4 Sf *H8* r >fl 44 

ofl4-£ ji^s-^-ol 7 >^*fl #4. Str, ^T#4 #Efl = # 444 ^o]^- 31-711 ^-o.^. 

^ #^ ^>°1^ ^ ^> 0 15. ^^fl ^"^4^ ^flel^^ Hefl^o] <3*H^. 
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1] 

A o V 7l ^ £ #^- #2fl^-# ^Hl S^^M, HSj-S.^ 3<^# ^« ^ S^M", 

A oM £ ^ #HflJ=# A>olofl ^#5)^, # 7 ] *-^iLcf 3J1 # 7 j #E fl 

2] 

*H 1 %H1 #71 ^ ^]7]7> 7>^l£^- 0.2/zm ol 

*g#SU, #71 #-¥- #^EL#4^ M# ^>^17> 0.2^ ^ o^o^ 

3] 

1 %H1 &<>H, ^71 #3f^r #71 Sj-Jf #Hfl^.#2l- ^ Ol^^l ^ S. 

4] 

1 %H1 &<H*1, ^*Rr <g7l ^l«fl #7l g #71 ^#^1 
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15. 4] 
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